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give the student a good general course — with perhaps a few electives, 
but not many. It is the desire of the department to give the student a 
broader education, especially on the culture side. 

With this in view, it is hardly necessary to point out the advisability 
of the study of the classics in the high-school grades. Even with a six- 
year course, provided that a student had at least four years of Latin 
previously to his coming to the university, it is doubtful if there would 
be any particular advantage in the continuance of this line of study in 
his higher education. 

While the writer is aware that many points in connection with the 
subject of this paper have remained unconsidered, or dwelt upon 
somewhat lightly, it was thought best to give a general survey of the 
conditions at present obtaining in the engineering profession, and to 
trust that some of the important details would come up in the dis- 
cussion. 

In conclusion, it may be said that it should be the desire and aim of 
everyone connected with the education of engineers to raise the stand- 
ard of the average or rank and file of the profession, so that in the future 
it will not be a source of wonder and surprise when an engineer is dis- 
covered who has interests outside his profession, and who can appre- 
ciate art and literature for themselves alone. 



V. DISCUSSION OF PROFESSOR SADLER'S PAPER 



GARDNER S. WILLIAMS, C.E., 
Professor of Civil, Hydraulic, and Sanitary Engineering, University of Michigan 



Mr. Chairman, Ladies and Gentlemen: 

Engineering as a profession has come to a sudden popularity. At the present 
moment, taking it in all its branches, it may safely be called the most popular of 
the professions; and it also, from its traditions, is looked upon as a most practical 
profession. It was developed essentially as such, and those who simply look at 
it from the outside so regard it. That was its original characteristic, and it may 
be interesting to note that some of its early exponents felt that when they had 
completed their life, they had done all the engineering it was necessary for anyone 
to do. 

It is related of Thomas Telford, one of those early civil engineers to whom 
Great Britain owes so many of her canals and roadways, that when a young man 
made application for the privilege of studying engineering under him, he replied 



4 o8 THE SCHOOL REVIEW 

byaskingwhat the applicant expected to find to do in the profession, saying: "I 
have built all the canals and all the roads that are necessary, and I do not see 
what there is left for you to accomplish." That was the view that a practicing 
engineer took of his profession in the first half of the nineteenth century. And 
even now, judging from its history and traditions, there is no profession that may 
more properly say: "Away with the culture study! Away with Greek and 
Latin! We do not need them." And there is no profession that has said it 
more frequently than has the profession of engineering. But there have been 
divers reasons for that. It was not wholly the engineer's fault. Our cultured 
friends must take a little of the blame upon themselves. They chose to look 
down upon the engineer; and, though quite justly, nevertheless the engineer 
objected to being looked down upon. The votaries of classical training were able 
to say that the great men of history had been men of classical training. They 
could support their assertion with the figures. They could say that of the men 
who had risen to prominence in whatever line they chose to select, the great 
majority were men of classical training. But they overlooked the fact that a man 
in those days who had any training at all had to have a classical training; that 
if he had the advantage of any education, it was a classical one. 

The past fifty years, largely as the result of engineering, have developed a 
new kind of education in which the classics have been left out, and we are to 
consider whether on the whole that is best. First it was argued that the practical 
side had no place in university training; then, that the cultural side could be 
properly omitted, and the demand was for the practical; but one might as well 
say that, as glass is good for windows, he will build his house's walls of glass, or, 
because wood is good for the panels of a door, that he will make the window 
panes of wood. The sensible position is an intermediate one. The two things 
must come together, each in its proper place. But, unfortunately, with the antag- 
onism of classics toward engineering, or more properly toward the engineer, as 
he rose in the world he had ground into him a reflex antagonism toward the 
classics which he looked upon as his chief enemy. 

As time has gone on, engineering has advanced both in influence and in 
learning. I venture to say that ten years ago an engineer would hardly have 
been invited to speak upon this subject before such a gathering as this; and even 
though he had been, he hardly would have said the things I am prepared to say. 

When the institution of Civil Engineers of Great Britain was formed, it 
adopted in its constitution Thomas Tredgold's famous definition: "Civil engi- 
neering is the art of directing the great sources of power in nature to the use and 
convenience of man;" but at the present time I contend that Thomas Tredgold's 
definition is insufficient. If it were sufficient, it would not seem to be necessary 
to appear here as an advocate of classical training for engineers. I maintain 
that engineering ceased a considerable time ago to be an art; and I would say: 
"Engineering is the art and science of directing the great sources of power in 
nature to the use and convenience of man;" and I would distinguish between an 
art and a science, in that science is classified knowledge, while an art is merely 



A SYMPOSIUM 409 

based on information; the scientist knows why, the artist knows only how. The 
engineer must know both. He must not only know the rule, but the reason for 
the rule, the underlying conditions which have produced that rule. So the engi- 
neer of today is reaching back to those days when devotees of natural science 
were not looked upon as mere practical men; when they were received and courted 
by the most cultured; and when the literature of the time, the most popular 
literature, was made up of their work. We are going back to look at the produc- 
tions of Descartes, Newton, Bernoulli, D'Alembert, Prony, and Bacon, and of 
many others whose names are famous on the pages of history, and whom one 
does not ordinarily think of as belonging to the engineers in any way. 

When the engineer goes beyond the merely practical results, to the arrange- 
ment of those practical results with a view to discovering within them the law 
according to which their causes operated, something more is required than the 
mere observation of everyday occurrences that one is taught in the course of a 
practical training. It requires an attention to detail and an inquisitiveness that 
is seldom observed in one who has come up simply as an apprentice. The 
development of the reasoning faculty is not to be found in the solely practical. 
The devotion to detail is the thing that must be looked to, to the fine differ- 
ences and the fine distinctions, whether they be in the construction of a sentence, 
in the establishment of a theory, or in the mending of a road. 

The engineer is now called upon to describe his work, to lay down rules for 
its furtherance, and when he lays down his propositions they must be so laid down 
as not to be misunderstood. In other words, the engineer must be a master of his 
language. How can he become so ? He must acquire a large vocabulary. And 
how can this best be done ? 

There are those who urge that for the engineer the sciences offer all that is 
necessary, and that the time spent upon any language at all is wasted. The next 
step after asserting that the sciences offer all that is needed, when that is shown to 
be untenable, is to assert that modern languages supply the deficiency, and we have 
the error of that idea before us in many of our present students. Anyone who 
has studied the ancient languages feels that there is something very materially 
lacking in the groundwork of the modern languages. German and French seem 
like a child's production as compared with the structure of Latin. Nor can one 
properly understand English without an understanding of the Latin grammar, 
I believe, though he should study it until he were gray. There are features of 
language which the study of English in itself does not bring out, and which cannot 
be brought out until one goes back to its parent tongue; and it is in these dis- 
tinctions of meaning that the engineer must ultimately become versed. Often- 
times we look upon the study of language, and the student particularly looks 
upon it, with a view to its practical use. He says: "I can study German, and 
it will be of some use to me; I can study Latin, but what good is that to me ? 
Nobody speaks Latin." That is the very fortunate thing about it! Nobody 
does speak it. If you study Latin, you do not study it to speak it. If you wish 
to learn to speak German, go and live with a German family; do not waste your 



4 io THE SCHOOL REVIEW 

time in a classroom. It is not the purpose of the study to learn how to speak 
the language; the purpose is to understand its structure, and thereby understand 
the structure of our own language, and incidentally to acquire facility of expres- 
sion. 

There is nothing in which engineers today are so lacking as in the ability to 
express their thoughts; and there is nothing that will so surely give one such an 
ability as the translation from a foreign tongue; and the more delicate is the dis- 
tinction of meaning in different foreign constructions, the better it is for the 
student. 

There is one more point bearing on the question as to whether the training 
in the high school shall be in Latin or in a modern language. Latin, if it is 
taught at all, is taught well; and I may say that it is very rarely that the modern 
languages are. A thing well done, one thing well done, is worth any number 
superficially done. 

We find today that the students who are entering college do not seem to be 
capable, on the average, of such a high grade of work as those who entered a few 
years ago. There seems to be a deterioration of the quality of mind, in its adapta- 
bility or its training. It has been said. that the students who enter college today 
expect knowledge to be pumped into them or fed to them with a spoon. They 
look upon college as a kindergarten where they are to take their ease, and have 
information administered in sugar-coated preparations. They think that they 
can understand a thing when it is demonstrated before them, and they think 
that they have acquired it when they merely see it, though they could not repro- 
duce it to save their souls. The result would be the same in translating, if 
one should read through a book catching here and there a word that he knew, 
and passing the others by. He would not get far in an understanding of his 
translation. The student must cover his whole subject; he must see what every 
word means; he must know the nice distinctions; and by the time he has 
accomplished that he has absorbed his subject, and when he has had four years 
of this training in language, he will be able to treat his mathematics in the same 
spirit. 

Coming to the use of ancient languages in the understanding of words, it is 
not necessary to go so far as terms like "pseudomorph" or "toxicogenic," and 
those which are made up of two or three ancient roots. Take such simple words 
as "affect" and "effect." I venture to say that 95 per cent, of the students of 
the senior class of this university who have not had a classical training will fail 
to distinguish the difference between those two verbs; and yet the difference is 
quite essential and it is especially essential to the engineer. 

The information that a student absorbs during the early days of his life, after 
all is said and done, is not such a very important thing. A great deal of it will 
very likely cease to be accepted as correct information before he has gotten through 
college, particularly if it is along many of the scientific lines. We should, there- 
fore, even in the high school, look more to developing and directing the student's, 
mind, than to filling it with miscellaneous bits of information here and there. 
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If I were to say what would best comprise the preparation of the student 
for the engineering course, at this time; if I were to lay out four years' work, it 
would be something along this line, assuming that the student carries four major 
subjects each year. 

I should put first for the first year: English grammar, composition, and 
spelling — do not forget the spelling. I think I would put next arithmetic, because 
the student should get through arithmetic in the earlier part of his course. He 
should be thoroughly trained in it in the grammar school, because, although 
arithmetic is a true science, a great many things in it must be actually learned, 
must be impressed upon the student's memory. He will not have time in after- 
life for counting up to discover that two and two make four, or figuring out the 
multiplication tables. He must know them. I would put next in the first year 
Latin, and then I would put history. 

Going to the second year, I would put Latin first, I would put algebra second 
and I think I would introduce physics, elementary physics, because then it is 
time that the pupil should begin to appreciate some of the laws of nature. I 
should prefer history to make up the last study, but out of deference to some of 
my scientific friends I would submit to biology. 

Third year: Latin first, algebra second, English composition and rhetoric 
third; then another language, either German or Greek — it would not be French. 
Not that I have anything against French, but if one has a thorough foundation 
in Latin, French comes too easily to warrant any time in its acquisition in the 
high school. 

For the fourth year I would put Latin first, geometry second; then I would 
put English literature, the reading and the speaking of the masters of English — 
and I consider this a very important one of the branches: the understanding of 
a great language, the formation of an accurate vocabulary, the development of 
a taste for something besides the vernacular. What we need today is less of the 
dialect and more of the pure English. It would be better for our language, if 
those who are seeking to perpetuate the dialect of the plains and of the "poor 
white trash" of the South would cease their efforts, and let us get back to the 
language of Thackeray and Scott. Then as a fourth branch I would put in 
either German or Greek. 

In closing, it may be well to state what inclines me so strongly to Latin. My 
father did not have an opportunity to study it, but he thought that it was wise 
that his son should, and a portion of my time in the high school was devoted to 
that subject. With a retrospect of twenty years, it seems to me I am warranted 
in saying that I could have better spared any other course that I took in high 
school than the Latin. If something must have gone, if I could have taken but 
three-fourths of the subjects that I took, the Latin would be be first and foremost, 
the one thing that would not have been left out. 



